There remains a commonly held assumption that cognitive impairment is an inevitable aspect of aging, despite evidence to support the contrary. 2 While select age-related cognitive changes certainly exist, a decline in overall functioning is not observed in healthy older adults.
Many examples of this myth are present in the media, scientific literature and everyday life. A particularly striking example was published in the media three years ago after an unfortunate on-air moment involving Don Cherry. Cherry verbally attacked the actions of Toronto's City Hall and was subsequently described in the National Post as "your basic senile grandpa". 3 While Cherry's remarks could have been more eloquently worded, so could the reporter's remarks from the National Post. The comments in the article not only attribute Cherry's verbal attack to his age, but also assume that senility is a "basic" grandfatherly trait. In a separate article from the UK 4 , an author criticizes the idea of abolishing the age of retirement due to concerns of, "a workforce suffering from senile dementia". This sweeping generalization that older workers will inevitably suffer from dementia is, needless to say, in stark contrast to the true prevalence of dementia. 5 Several articles in the scientific literature have more formally demonstrated the prevalence of the myth that dementia is a normal part of aging. They include the articles, "Facts on Aging Quiz: A Review of Findings" by Palmore 6 , "Re-Vision of Older Television Characters: A Stereotype -Awareness Intervention" 7 and, "Do Older Adults Expect to Age Successfully?" by Sarkisian et al. 8 Palmore's groundbreaking publications have demonstrated that the majority of people believe "senility" is inevitable after the age of 65 when in fact only 4% of people over the age 65 have dementia and only 10% over the age of 65 have mild cognitive impairment. Mild cognitive impairment is defined as an intermediate stage between normal cognitive aging and dementia that does not affect activities of daily living.
Current research in the field of cognitive neuroscience is beginning to provide insight into the process of normal, healthy cognitive aging and how this differs from the pathologic changes observed in dementia. Importantly, research demonstrates that aging in itself does not lead to a global cognitive deficit 2 , despite age-related changes in the brain. In other words, there are components of cognitive functioning that undergo predictable changes with age. However, in healthy people this does not lead to a significant overall decline in functioning due to compensatory mechanisms. Additionally, research has shown that dementia is not an inevitable result of aging, despite age being the greatest risk factor for dementia. 
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It is commonly assumed that cognitive function deteriorates with age. While some age-related changes in cognitive function exist, they do not exist to the extent that is widely believed. The pathologic changes seen in patients with dementia differ significantly from those seen in healthy elderly persons. Additionally, many seniors exhibit virtually no changes at all and continue to lead fruitful lives well beyond the average life expectancy. There are important implications of assuming that dementia is a normal part of aging: this myth contributes to poorer cognitive performance in seniors, to stigma and to a lack of initiative in preventing cognitive decline. Here the author demonstrates the prevalence of this myth and then challenges it, taking into account current evidence regarding normal age-related cognitive changes and pathologic cognitive changes as seen in patients with dementia.
The normal brain shows distinct patterns of aging, including both structural and functional changes. In general, a decrease in volume is seen, which accelerates after the age of 70. 9 This decrease in volume is most prominent in the frontal lobe and in the hippocampal area, [10] [11] [12] although the hippocampal decline is substantially less than what is observed in Alzheimer's Disease. A decrease in white matter density is also seen, which follows a similar pattern to the volume changes. [13] [14] [15] Functional changes in the aging brain consist of a general slowing of functional and resting blood flow and oxygen consumption 16 , as well as the recruitment of additional areas of activation. 17 It is thought that the recruitment of additional areas of activation assists to compensate for a decrease in volume and processing speed secondary to the changes mentioned above thus helping to prevent a global decline. These brain changes translate to specific alterations in cognitive function. Age-related decreases are seen predominantly in effortful or active cognitive processes, whereas passive or automatic processes tend to be unaffected. 18 Specifically, selective and divided attention [19] [20] [21] , active/novel problem solving 22 , and explicit 23 , contextual 24 and prospective memory 25 tend to diminish with age. Interestingly, it appears that the ability to encode new information is largely unaffected by age, but rather the ability to retrieve new information becomes strained. 26 As well, the cumulative effect of learning over one's lifespan actually increases semantic memory or factual knowledge. [27] [28] In contrast to cognitive changes of normal aging described above, pathologic changes in patients with dementia result in "a persistent state of serious cognitive, functional, and emotional deterioration from a previously higher level of functioning". 29 Very generally speaking, the pathologic changes seen in various types of dementia consist of changes that are also observed with advancing age, but to a greater degree. This includes the accumulation of beta amyloid plaques 30 , reduction in brain volume, especially in the frontal lobe and hippocampus, and white matter changes. Additionally, many disease-specific changes can occur, such as the phosphorylation and accumulation of tau-protein in Alzheimer's Disease 31 , and the deposition of lewy-bodies in Lewy Body Dementia. Dementias are a heterogeneous group of syndromes that can be caused by different types of insults, including vascular insult, infection, malignancy and substance abuse. Interestingly, recent studies have shown that the degree of pathology seen on autopsy is not as closely related to clinical symptoms of dementia as previously assumed. It is likely that factors such as years of formal education can modulate the threshold at which dementia will appear clinically. 32 This phenomenon is known as "cognitive reserve".
The assumption that cognitive decline is inevitable in old age has significant implications. Seniors who hold this view actually have lower levels of cognitive performance. 8 The myth also contributes to a lack of contact with health care professionals when needed, to a lack of initiative to prevent decline and to stigma and a lower quality of life. 8 Recent evidence indicates that engagement in physical and intellectual activities can help prevent and slow the progression of cognitive impairment. 33, 34 The most significant intervention appears to be aerobic exercise, the mechanism of which has not yet been clearly defined. 33 Intellectual activities are of the most benefit to components of cognitive function related to the specific activity. 34 For example, a game of chess requires reasoning and will not necessarily enhance memory capacity, but may enhance reasoning capabilities. The Alzheimer's Society recognizes the importance of these implications and provides educational resources for the general public on their website. 35 This myth is part of a larger set of stereotypes regarding aging. Among other things, it contributes to a "hidden curriculum" in medical school and a lack of interest in elderly care among medical students, despite the high need for geriatric specialists. 36 Physicians have been shown to demonstrate a fatalistic approach in dealing with cognitive impairment in the elderly. 37 It is often assumed, even among physicians, that impairment is inevitable and that a diagnosis of dementia will not alter the course of the disease. Conversely, appropriate management in the early stages of dementia, including the initiation of cholinesterase inhibitors, has been shown to significantly decrease the speed of progression. 38 Consequences of these assumptions have led to both under diagnosis and under treatment of dementia, as well as to the under diagnosis of reversible causes of cognitive impairment. 39 Patients showing clinical signs of cognitive impairment but who have not received a formal diagnosis are less likely to have been worked up for serious medical causes of impairment. 40 This points to the importance of careful evaluation and treatment of patients presenting with cognitive impairment.
In conclusion, the assumption that cognitive impairment naturally occurs with age is embedded in our society. Degenerative changes do occur with age, but in healthy seniors these changes are largely compensated with adaptive mechanisms. Cognitive changes include increased effort with active, novel tasks, while implicit memories and abilities remain intact. As well, semantic and factual knowledge increases with age. Overall, research shows that global cognitive decline is not a part of normal aging and steps can be taken to significantly reduce the likelihood of decline.
